Abstract. The effect of diet composition on plasma and intestinal concentrations of immunoreactive gastric inhibitory polypeptide (GIP) 
density (54%) of GIP-secreting K cells in the upper jejunum compared with the stock diet. Plasma and intestinal GIP concentrations were not significantly altered by the HC cafeteria diet, although the density of K cells in the upper jejunum was increased (45%). The extent of hyperglycaemia and hyperinsulinaemia in ob/ob mice was not significantly altered by the HF and HC cafeteria diets. The results indicate that an increased amount of dietary fat chronically stimulates the production and secretion of GIP, and enhances intestinal K cell density in ob/ob mice.
Obese hyperglycaemic (ob/ob) mice exhibit a par¬ ticularly severe obesity and hyperinsulinaemia, marked hyperphagia and moderate hyperglycae¬ mia (Bray & York 1979; Bailey et al. 1982) . Recent studies have identified excessive concentrations of immunoreactive gastric inhibitory polypeptide (GIP) in the small intestine and plasma of these mice (Flau et al. 1983 (Flau et al. , 1984a ) associated with hyperplasia and increased hormone content of the intestinal GIP-secreting cells (Polak et al. 1975) . Considerable evidence has implicated GIP as a physiological component of the enteroinsular axis (Brown 1982; Creutzfeldt et al. 1983) , and hypersécrétion of GIP has been suggested as a factor contributing to the hyperinsulinaemia of ob/ob mice (Flatt et al. 1984a,b) . The raised GIP concentrations of ob/ob mice render this mutant a convenient model for studies of GIP physiology. As noted in other species (Brown 1982) , orally administered fat elicits a greater acute plasma GIP response than other nutrients in ob/ob mice (Flatt et al. 1984a) 
Materials and Methods

Animals
Obese hyperglycaemic (ob/ob) mice and lean (+/+) mice on the Aston background were housed as previ¬ ously (Flatt et al. 1984a ). The origin and characteristics of these mice have been described elsewhere (Flatt & Mice were killed by cervical dislocation at 12 weeks of age. The intestine (duodenum-jejunum-ileum) was rapidly removed, cleaned by perfusion with ice cold saline, weighed and the length measured. One cm segment was taken exactly 15 cm distal to the duodenalpyloric junction (corresponding to upper jejunum), fixed for 24 h in Bouin's fluid, dehydrated through graded ethanols, cleared in toluene and embedded in paraffin wax. The remaining tissue was re-weighed, extracted with 5 ml/g acid ethanol (Flatt et al. 1983 ) and assayed for GIP.
Assay
Plasma glucose was measured by an automated glucose oxidase procedure (Stevens 197 1), and plasma insulin was determined by double antibody radioimmunoassay using crystalline mouse insulin standard (Bailey Sc Ahmed-Sorour 1980) . GIP was measured by double antibody radioimmunoassay (Morgan et 
Results
At 11 weeks of age ob/ob mice fed stock diet were characteristically obese (as indicated by greater body weight), hyperphagic, hyperglycaemic, hyperinsulinaemic and exhibited raised plasma GIP concentrations compared with lean mice fed the same diet (Fig. 1) (Fig. 2) Quantitative evaluation of histological sections of upper jejunum confirmed that the density of cells in this region of intestine is similar in lean and ob/ob mice fed a stock diet (Fig. 3) . However, the density of cells was increased in ob/ob mice receiving the HF (33% and 54%) and HC (25% and 45%) cafeteria diets compared with the lean and ob/ob mice fed the stock diet. The distribu¬ tion of cells was similar in all sections, being mainly at the neck of the crypts and near the base of the villi, with very few cells in the apical region of the villi. There were no apparent differences in the intensity of staining. Intestinal length and weight, and intestinal concentration and content of gastric inhibitory polypeptide (GIP) (Bailey et al. 1985) . Although energy intake from the H F cafeteria diet and the stock diet was similar, body weight was greater in mice receiving the former diet, supporting previous evidence that metabolic efficiency is increased by this diet (Bailey et al. 1985) . Whereas (Brown 1982; Flatt et al. 1984a) . A sustained insulinotropic effect of GIP in ob/ob mice appears to be depend¬ ent upon a rise in the extent of hyperglycaemia (Flatt et al. 1984a) (Salera et al. 1982) . Thus GIP might contribute to the hyperglycaemia in ob/ob mice by maintaining inappropriately raised plasma glucagon concen¬ trations . GIP has also been reported to stimulate lipogenesis in adipose tissue (Brown 1982 
